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The invention is described in the foil 



owing statement 



ULTRASONIC TESTING OF PIPE 

Field of the Invention " . . 

The present invention relates to a device and ^ apparatus for improving the 
positioning and use of ultrasonic testing equipment in pipe defect detection. The 
invention finds particular application with seam welded pipe, but it should be 
appreciated that the invention is not so limited and may be used with extruded pipe 
whether that pipe be formed from steel, steel alloys, other metals, plastics etc. The' 
invention will be primarily described, however, with reference to its use with steel seam 
welded pipe. In this specification, the term ••pipe" will be used to denote both tube and 
pipe, whether that tube or pipe is formed by seam welding, extrusion etc. 

Backgr ound to the Invention 

It is well known to defect test pipe, especially pressure pipe. Where the pipe is 
to be used m relatively high pressure applications (eg. in oil and gas pipe lines 
chemical plants etc.) it is usually mandatory to test the pipe for defects which might 
otherwise give rise to leakage, pipe failure etc. in use. Such leakage or failure can have 
catastrophic consequences from both a safety and environmental perspective. 

It is known to use ultrasonic inspection of pipe to check for defects, especially 
m the case ofseam welded pipes. Defects may occur in the unwelded pipe wall 
material, but typically occur in and around the seam weld. Usually ultrasonic testing is 
employed to detect defects in and around the seam weld as this is the most likely area 
for occurrence and failure. Defects may occur parallel to the pipe longitudinal axis 
("longitudinal defects"), perpendicular to this axis ('transverse defects") and at 
orientations between these two ("oblique defects^. Ultrasonic inspection techniques 
are able to locate and identify such defects in both welded and unwelded pipe. 

Ultrasonic inspection makes use of ultrasonic probes which are typically 
positioned in proximity of the pipe which is then moved past the probe. An ultrasonic 
probe tymcally employs a transducer, which usually comprises a piezo-electric crystal 
mounted in a plastic support and which is electrically actuated to vibrate and provide 
ultrasonic Waves. A coupling medium (typically water) is provided between the 
transducer and the pipe and typically the waves enter the pipe wall at an angle and ■ 
bounce between the outside diameter and inside diameter of the pipe wall The 
soundwaves may be introduced to bounce around the tube's circumference 
("circumferential testing") or to move lengthwise through the pipe ("axial testing") hi 
either case, when the ultrasonic wave engages a defect (which can include the seam 
weld) it will be reflected thereby and bounce back to be received by the transducer 
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ultrasonic wave recefver* or a separate inceiver can be provided 

■ M ™^ to ^^ d ^ C ^ Vem ^eaadefeototharll Mn aseamwe.dof 
reflected sound wave to determine the eixistence and (he location of a defect 

n.n»ma MpnJ d«cti OT c* t »pe,p W ncnIrt y where long lengths of pipe a, 

p.pe dee to p,pe toaome baccu^cie, or differential cooling throughout *. pipe hLft. 

vicinity ofd.e weid where present Defects can aTo he cIsTl^ 
omerprpepnxesa steps, inchtding seam welding irregularities, steel making 
n^ulannea and buning of pipe ends where the pipe lengths are cat Such defer*, can 
tmerferewimknownultrasonicteshngequipmehf. erectscan 

pipe end^T^' T '^'"^ ^ "^oned inset from acn, 

p pe end dnnng feeing of a prpe pas. the uhrasbnic equipment because fhe ends of the 
Ptpe omerw.se rnterfere whh ami can damage the transducer, in use. Also, 

movement over the pipe smfcee are engaged, again leading to eimer loss of insnection 
ftlae readmga, damage to the transducer, or aU of these. of mspectron, 

Summary n f a., jnygftfa 
In a first aapect the present inv<Mim . „ supporting an 

- d for mtrasonic defec, tearing of pipe, me device luring: 

locate the transducer in proximity of the pipe; and 
- ^surface associated win, Ut. ttanaducer locating portion such the,, when 
dm devce removed relarive to fh. pipe, the gmde surface can engage arm 
averse lundmnces in the pipe to such relative device movement 
undulate T "t* 8 " 0 " 8 " btoie fate P«<ed broadly and includes surface 

oTne^T * *" "* ° f - ° r ^ * «— — defects fa the 

Ptpe and humps, curvatores, henda efc. in me pipe external surface or wal! Z mi 

todicatestaafde"^ 

mdrcatea that the devrce can be moved along or around the pipe, or the pipe can be 
n^vedw.mreapecftoafTxriidevioe.oranycombmahcmofme^movZ.r 
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Advantageously the present invent 
ultrasonic transducer for oth^r fimu*\ +~ ~ ' " *^ OI 311 

propagator. and sign,, receipt, md M ^ t^Tl,. 

Preferably in use the guide surface extends obliquely with resnect tn , 
Preferably the guide surface is defined (i) at an end of th* a , 

Preferably a transducer tocator element is ^ osed ^ ^ 
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• m -sposed in closeproxftnity ta to pipe 

^ • , Wy*=«^du«T locator clement laterally sarnmnds tte amsiaca 

and . fcnned ft,™ amateria, resist, o mep^agation of ataasonic waves 
mereflnoagh, such mat nttrasonic waves are na, directed lateral* through the devicein 

_ f^'y^transducerla^pprf™ 

^eforc te e-fac 1 ngpo S i a oniagwi a , t hep i pe. l»th. curved su^^*, 
by a radraa that, cIosely naUmi to . ^ ^ ■•*•»• 

Agam, das enables for close cenphng between the transducer and the pip. 

^'^^^"^^formoaatinginanapparatasformovmata 

devrccre.anve.y^ongand/oraroandand/or^axdsoraw./L 

d^egard, typ.caUy.be pipe is advanced lata me (to be ^"^dre 

*™duc« sapper device) . Preferablyflreapparaa.sd.en.novesd.edevi^w^s 
possible as desenbed hereafter. 

mountah^t^ a ° f UltK,SOniC *** d^^PPorting devices are 

mountable in the apparatus. 

■ & a SeC ° nd **"' PreSaM taVe0tt<m provides *> apparatus for K.tattonally 
POstUonrng one or more nltrasonic transducer supporting devices in proxintity I Z 

IT I !h •"*••«« *• eomprismgmeanT^JZg 

the or each device around at lcnct r. a rf • , ■ roianng 

«» v ^ P f ±e Plpe s circumference whilst maintaining 

the or each device in proximity of the pipe. maintaining 

msn^n^T^' aPParatUS ° f ^ SeC ° nd aU <™ for ultrasonic 

mspect.onofpipetobeperfoimedatanumbero^^^ 

In addition, the apparatus allows apipe weld seam to be tracked by a tn««to» 

pme movement therepast (eg. where the seam is non-linear). For ~ Z t^TT 

ultimo inspection of seam weldedpipe, one or more ^1™^ 

desirably bemg aligned with top dead centre. However, sometimes during pipe feed the 
seam weld ismisahgned with top dead centre, or becomes mL^^To^ 
bowing or bending, or seam spiralling. Advantageously, the 
aspect allows for ultrasonic inspection of pipe to be perfonned^t diffe™^ 
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^r^r^T - Wi *' he ™^ «™ we,d.-rhis allows tbr seam • 
wddtotog and provides for a more efficient tost procedure ' 

be advanced along the pipe. may also 

i Preferably the or each device is mounted to a carnage and the rotating means 

the p pe. Mounung of toe or each device in a carriage provides for greater rotafielT 
positional control as described hereafier. errotanonal 

mounted I^r y °°° " T ^ ° f tt " raSO ° i0 tanSd " CCT 'W-^ **» - 
mounted to the carnage and preferably the carnage is confignrod snob that, as a given 

^^^mtnepdrisa.baton^yproseTved.toMero^^^ 

easennally remains a constant (although there may be infinitesimal distonce cLges as 

T ^ »— *• "*« » *. pipe, rofcuve to toe oto^ 

Confignnng toe carnage in this manner has the advantage of maintaining a constont 
utaasomc beam path between toe devices in toe pair, and hence a high integri^7 
nltrasomc testing is achieved. ■"gninregntyot 

• b '■""^ «" presen < tave-ta Provides an apparatus for 

Preferably m the total aspect toe one or moro device pais are mouL 2 T 
camage^^y to. caniag . roctode* toe rotating meanLf toe aZd^ 
Preferably m both to. second and total aspects toe cartage comprises . fit 

^^^•"wniehrhe-e^d^eeCormeorenehdevieepah^o^ 
mounted, an intermediate mounting section to which toe first mounttag sZZT 
P^tally mounted^ uod a secend mounting section to which toe intermedte moling 

ZZ^Z, PiVO,fa8 1 «' • -unnng^uT 

centre """a 011 ° f «** **. around thepipe fiem a top dead 

.XriTf ^^^^^^^-fittoUteroUywithrospec. 
to the pipe to thereby cause the intennediate mounting section to pivot wito resnec, to 

thesecondmounnngsection.andcaueeeitherorbothof: 
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: •••••• • - 7 - ,'• '.; ;: . 

-the or each device to pivot dovmWardly with respect to the first mounting section- 

thus moving the deVice(s) down andaround the pipe whilst mamtaiiung device 
proximity to an external surface of the pipe. • S 

section for ndmg along the pipe.extemal surface during relative movement between the 

echonbetweenthegmderoller,. Tnus, when the second mounting section is moved 

mtermediate mounting section to pivot with respect to the second mounting section The 
guide rollers can also facilitate rapid initial pipe alignment with the apparanT 

P-ferably each guide roller is a V roller, having a V-shaped circumferential 

~ Ptafa ^ r 6aCh r ° ller is f °- ed ^m an elastomeric 

fachtate rolling and lateral engagement with the pipe external surface 

^ ^ ef ^ blyAe0reachde ^ ceis P-otaU ym ountedtomefirstmou^^^ 
^ction v» . respect connecting arm behind which the device trails during refative 

device Pivo^movementduringrelativeaevice movement along or rotation around 1 
hmdrance. Really each connecting arm for a given device pair is pivotally mounted 

cross bar Preferably the threads are configured such that, as a given device pair is 
moved rea^ve to mepipe(eg.longitudin^ 

device in the pair is substantially preserved. 1ms arrangement provides a mets bT 

^-iistantultrasomcbeampam 

that a high integrity of ultrasonic testing is achieved. 

mountmg section via respective coupling arm pairs behind which the first mo2n7 
section trads duringrelativemovementbetween the device andmepipt AgZl 
^ga-pa^allowforpivotalmovementofthe first nu^LS^ 
movement along or rotation around the pipe, and allow for control^ multiplelle 
displacement when traversing a hindrance. 

Preferably the second mountmg section is mounted to a framework that 
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in turn mounted to the framework The lak^t^,,: 

each device laterally sidewavs Pmfe™ki T f ^ thaid * movm g ^ or 

10 second mountmg section to cause said lateral movement g a g*gthe 

apparatus m the apparatus support frame vementotthe 
.oca* te appala above ,p^,ot ,^1"?°°' ""f '° 

pairs arranged laterally side-by-side allow* fo. * * ' f deVlce 

y ae oy side allows for testing of opposite pipe halves and for 



vcnfi catton^ ande omparaon of located defects. Thelengmwisearrang^ bf a 

tested, resulung in more rapid testing of the whole pipe. PP 0be 

Preferably the apparatus is adapted muse such rb.itth.ni~.. u .. . 

- ^^^mt.mcbnvoormoreceniageseaniesupportedandmoved 

- "^Poritioningaleogmofpipetopra^^^^^ . 

20 (ie, while, off-line) P * ' "~ "° ~— * * "«* « * - 

advancing means can be laterally moveable 

Tjpteally eaeb carriage of me third aspect is as denned in me second aspect, 
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It TZTVT "*'! tM -*** <° of to second 
asps* Preferably to ^ „ more ^.j,,.,,^ fc 

supportmg one or more such devices. 

Brief Description of thft Drawirift g 
Notwitotandihg any other forms „hi ch may iimwitntathescopeofto 
preaen rnvennon, preferred fbrme of to inv»non win now be describe* by way of 
«H. only, with reference «o to accompanying dmwings in which- 
Frgure 1 shows a sectional aide view, Ween on to line 1-1 of Figure 2, of a tat 

Figure 2 shows an unsectioned plan view of the device of Figure 1 • 

F^ne 4 show, an in-uae side view of to device of Figure 1 with an ultrasonic 
transducer positioned thereon; 

Figure 5 shows a similar view to Figure 4 but with a probe positioned thereon (eg a 
pipe thickness probe); ^ ^ eg - a 

F^re « shows a aide sectional view, taken on to hue 6-6 of Figure 7, of an alternauve 
banaducer supporting device in acconiance with to present invention- 
Figure 7 shows ah unsectioned plan view of to device of Figure 6- ' 

Tom^:;r ** sccaonaI ofa,c ^ ° m *™ 6 ■* ? - — - •» 

2ZltT- ft< "" *" ° f Wm ' US fM one or more 

Figure 10 shows a front view detail of part of to apparatus of Figure 9 being part of 

Figure 1 1 shows a side view of the apparatus of Figure 9- 
Figure 12 shows a plan view detail of part of me apparatus of Figure 1 1 • 
Figure 1 3 shows a plan view of the apparatus of Figures 9 and 1 1 • ' 
Figures 14 and 15 each show a detail of part of the apparatus of figure 9 in two 
respective and rotationally separate positions with respect toapipeT 

Figure 17 shows a side view of the apparatus of Figure 16; 
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Figure 18 shows an end view detaii of part of the apparatus of Figure 16 as Vi 



18-18; 



viewedfroni 



Figure 19 shows a secfionalerid view of part of the airan 



on the line 19-19; and 



arrangement of Figure 16 and taken 
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16 and 17, illustrating modes of use of the arrangement. 

Modes for Carrying Out th» Tn,,^ 

transdn. V^t* ^ * ^ 1 10 * * te ^^g an ultrasonic 

^sduceroromerprobe^shownintheformofaski 10. The sM includes a 
^sducerlocatogpornonintheformofplate 12 having a curved underside face 14 

m^sl^ ° matCh&eeXt ^^ 
matches the pipe external surface radius). 

mounti f^I^^ I6is ^ fa topla te 12„dfato W hiehi ! 
^tmglyrecetved.po^ene^i^p^,,, sert Jg 

ulu^ontehansdueeroroteprobe. The iaser, is in toe fotm ofa ^ ,™ "° 

^yc^IeMysu^toetiansduceror ^bewh^posWoJLmm 

b^r^ ! ^^^"^^"""'^"^erwhiehhaa 
beenfou^optunaHo prevent toe ^nsuusdonofuh^^toeratorpogh ^toa, 
^<-^eer may only propagate waves downwardty (and no, lactate* 
and mm toeptpe wall. Mounting holes 20 am a!so provided in toepla* laTrft t£ 

oftoT / ™ e ^ de0ffa ^ 18is ^CFigum 3 )asmayhetoeundSde 

Mounted (eg. welded) to extend upwardly in use fiom the plate 12 are a pair of 
assembly 32 (Ftgures 4 and 5) can he located in each hole 30 to allow for ski rotation 
^^^^^^^^^ 

unde™, f "7??™* "" ! PreSe,,, toVma °"' a i» me fotm of 

Za TZ ,7™ ? ( * ^ — - «— >-*« or forward Ld 3d 

of the sta !0 The bevel 34 facilitates engagement and ttavetsal of any InndnutcTn, 

meptpemreativepipe/sHlongititdinalmovemen,. ^figures , tosfbTZT 

m;TeT,^r,^°? U,mydTCbeC,OTaiaS " te - ^addition,b ela 
T S T„ P « ^ ^ {e& 85 *■*** ^amatically by to. dotted Ita e 
3SmF.gum3)andevena,anm.„se re aredge 0 ftoe Sl d(rearbevel„o. s hown) 
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a fomredadvancing pipe and. cw&gprocess, a bevel is 

probes over the p,pe end and tower them a. a position ta^fci to 
damagelofteprobesandpreventeiiatiomoveraeatete 

* ac, ^^ wiftft =P«^<tove nn o n ,however,meendofthepiDe 

cmm** a leading end of «he pipe lengm. We d^ ^ „ 

34, agam altowmg f OI a smootb of fc sM £ JIT JT 

pn.™.on of ^ or aide bevela 38 helps facile rotational m„v"e„ZfIe 2 10 
about a pl pe, saeh rotational movement being deseribed below 

^'^^fe^^SoofddlOtapersnnvardlyaashovmmKanro, 

Reference will now be made to Fieureqfitns fl ^i:u ^ 
L- lir , j x j . «^iungures o to and like reference numerals will 

be used to denote similar or like parts. Figures 6 to a Hp™, . u nume rais will 

th» «,w. u , ""«ugn me plate 12 (and thus with a longitudinal axis of 

travel r „ 5iaoi±,1 gureslto5,andthusthat description of hindrance 
traversal apphes equally to alternate ski 40. ™ance 

In alternate ski 40, mounting fingers. 28 are not shown but may be provided as 
appropriate. Alternatively, the transducer assembly or other probe can L mouT^o 

assembly or probe itself may be rotatable. an axis A or the , 



-.13 .- 



25 



Reference wiU now be made to FieuresQfni^ ™iki v, 

rotahonally positioning aplurality of the skis 10 of Figures 1 to w 

allow weld seam tracking Fitw*^ a ^ ab ° Ut * pipe P < e S- *> 

5 assemblv26Zr ! ^ a ^ ducer 24 or a thickness probe 

a assembly 26 can be arranged in each ski. 

denies ^ fOTmS '° R8UreS 10 md ' » POsWot *"■*«* ^bly 72 is 
* a rod 7 6 8 „ des within p P ositi :™ ^ ~ 

Bx,^ „ ftom fte ^ mointe<| m £ 
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(descnbedbelow m Ftgmes , 6 to I8) . Thus, bearing 91 is Counted on a Le 92 
«£dmg between *e columns Sg. This Uden* movemen, allows lor ^gLn, 
^.eappan^w.d.apipe.andwi.hpipefeedappara.us.anda.soal.owsfoHr 

Refemng now to Fignre 12 (but as also shown in Figures 9 and 1 11 the in in 

connecnng ann tncludes a ring 93 win, an internally threaded bnsh 94 jJZf 
rnonntedfterein. This end of ft. connecnng ann L»*£££ZZ m 

ectea via bracket 100 to connecting post 102. Connecting post 102 is in turn 
^^^"^^toHs^'i.tottreaoioneachpinOeareparalleltothe 

o^ Tbt 8 rrT" 4 at aconaant ^ md d ° « ^ ^ 

other Thus, as the skts engage surface faegujarities etc. the distance between each sin 

which ^ ° £ eaCh C °° neC " ng m 56 is P""**" ™tb a ring 104 into 

wtneh two roller bearing astKmbl.es 106 are posiuoned. A supporting nuZi bol 
armngemen, log extends through ring ,04 and the rouer bearing 2ZSTS^ 
0 pmvtdeforapivota, coupling. Thebol, ,08 is retained in aTs^X^ U oL, 
whtchUteraUy extends two pairs of s« support anna,,,, ,12. PiL^tnd 

a„H , , v. "««~i-by pm 1 14. m addition, a toller bearing 1 16 is positioned 
Thus, a high degree of pivoting and rotational movement is provided to 
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andfur&er^anceseachsld'scap^ . . 

movement between the pipe and ski in use. 

roller nr^ 8 ^ 10 ^ 9 ' U Md l3 . a P-rofV-shape4 grooved guide 

TeLTs atoppositee ^ of ^ 

^^^^^ 

^^Tr^^ ^^.theguidexollersmaint^' . 

Furthennore.durmgrotatonofmecameraroundapipe.theg^^^ m ?P 

^onw.^esld.facmtatepivoting 

with reference to Figures 14 and 15. 

Ai .shown ta Figures 1 1 and 13, the carter is also provided wilh a smgle 
^ductaess probe asse mWy2 6roou«edo„i te „ W n re31)ectiveski 10 , 
^^■~n* mllS etoau^^ 

P.pe. With particular reference to Fisnre .3, where like reference numerals are used to 
denotehkepar^atofFi^ 12, the coupling arrangement of ski ,0- 
.srmuar^eachofn.eo.herskia 10. However. connecting amr 56 has becnaaZ* 

iOA nr . T mounted to a special leg 122 which is bolted at 

cnrner 52 according to the present invention can be used to support probL a^nn 
equipment other than ultrasonic defect testing probea. E 
To move the chassis 54 out of the way of a pipe etc during coarse movement 

auxiliary motor 126 can extend iron, the suspended frame 62 and be counts Jit* 
oppostte end to a flange 128 attached to one of the posts 102. 

^^^^^^'^toeightmtrasomctransducerprobesinmovimi^ 

IheseamwH Th • Really a pair of transducers are positioned on either side of 

leT I airan8OTera ■»»«•.«- "PM **nng of reasonably long lengdis of 

pr^T to / SWro ™* a ^'^be«ween„eL~ 
P^irndthefrathngprobepair). In addition, it al,™ f„ r mpid and precise umZdc 
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circumferential testing and axial testing. 

Referring now to Figures 14 and 15,; the rotation of the camer 52 around a 
pipe P to took a deviating seam weld SW is schematically illustrated. Figure 14 shows 
the earner 52 in its usual vertical orientation (after both coarse and fine carrier 
alignment). ^^t^^nmO^Bi^^^^^^^^ 
located at top dead centre of the pipe. 

Referring now to Figure 15, sometimes the seam weld in an advancing pipe 
deviates from top dead centre. This can occur in a number of ways. For example 
deviation can be caused by operator feeding error or apparatus alignment error ' 
Alternatively, the seam weld can become misaligned due to pipe bowing or seam 
spiralling. In any case, the carrier according to the present invention allows for the 
ultrasonic transducer support skis 10 to be rotated around the pipe to track the seam 
weld and maintain it between a given pair of ultrasonic transducers (as shown in Figure 
15). In tins regard, the suspended frame 62 is moved laterally with respect to the 
framework 86. Because the guide rollers 118, skis 10 and transducers are in frictional 
contact with the pipe external surface, they provide resistance to lateral movement, 
which is tomslated from the pipe through connecting arms 56 and coupling arm pairs 
59,60 to the suspended frame 62. Thus, during suspended frame lateral movement the 
skis retain their contact with the pipe external surface. To allow for this the 
mtermediate frame 58 pivots about the hinge pair arrangement 63,64 and, because the 
carnage has dipped, the coupling arm pairs 59,60 pivot at their respective ends to 
increase the overall length of the carrier (as shown in Figure 15). Although not 
specifically shown in Figure 1 5, the left hand ski can pivot upwardly on its respective 
connecting arm 56 and the right hand ski can pivot downwardly on its respective 
connecting arm 56 to maintain the skis in proximity of the pipe external surface 

The apparatus has been designed to allow for up to 20° of rotation of each ski 
pair about the pipe external surface, as it is extremely unlikely that the seam weld 
misahgnment would be ever beyond 20° offtop dead centre, but the apparatus can be 
adapted for greater rotation if necessary. In addition, the apparatus has been designed 
such that tracking of the seam weld can be controlled visually by an operator or 
automatically by a sensor that follows a witness line that is offset from the weld 
centreline. Typically this witness line is previously applied in conjunbtion with seam 
welding where the actual position of the seam weld centreline is precisely known 

Referring now to Figures 16 to 22, where like reference numerals are used to 
denote similar or like parts, a supporting superstructure 1 50 for two like apparatus 50 
operating in parallel is depicted. The supporting superstructure can be adapted for 
supporting more than two apparatus but will be described hereafter with reference to the 
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support oftwo apparatus. Ac supporting superatnrctura includes aninfraatructora 152 
for snpporung each apparatus 50 and for aUowing miaing and lowering of each 
apparatus in relation to a pipe feed station 1 54 (Eigare 20) 

Infrastructure 152 contpriscs a pair of opposing channels 156. each for 
ZETF *"* WbeeIS 90 ftrr °^rriovemen, along and within'me 

5 feltftT fT to ^ 90 50 to be moved 

ta*dly tan left toB gh,<F,gure 16) to align one of Ihe apparatna win, pipe feed 
statton IS^.wtab, ft. „a«r ^.p.riup.. te ^-Ito ^c,^,,,^:.^,^ ^ 
Apparatus lateral movement is facilitated as follows. Adrivemotor 158 

b «T I TT 4 '° ' to " KraSe hoU5fa « mmb - Mifll- 16) extending 
^eenfteeh^ebmThedrivemoteraudageanng driven thereby is moJLd to 
-pportplate 162 extending Som housingmember 160 (Figme 16) for geared 

^^■•""^•W-^driverod^ten^cnuplenteteflandngh, 

mounted to each waratos 50, Thus, relation of me drive rod 164 and thence me 
apparatus ^dnve rods 166, 167 in opposite direcdone is translated by thrust bearing 91 to 

Zird^rT^"" 0 ™ 1 ^^ 0 '^^ "^sonthe-od 

' ^ to ^ 1 »^^™'*^y»hen drive motor 
^teacn.red.mmo.gfccachmayc.mdepend^ycnntroUed For example, each 
may have » own reapectiv. drive motor associated therewith or, more preLbly 

Stlir T" ^ ^ '° Cated * """^ ends of me iLsbucL 

152^emote locatton mnmmsea electrical/electronic interference with me ultrasonic 

^-^chcanoccmwh^memc^^mtoocloaeproxmriVmemto 

■ The tnftastracture 152 is able to be raised and lowered with respect to the 
uperanncmre 150 to raise and lower apparatoa .50. In mis regard, the supercbucL 
150 computes four nprrgnts 170. Each upright is bolted 172 to the floor of toe 
ultrasonic testing facflity. "iuororme 

J* f"™ ta Hgura 17, guide frames 174 extend inwardly firm, each upright 

toeeTtoft " > i °<™: b *™^^°™«m 175, 176 ThestopsdS 
ft patent of upward and downward movement of the inftastructura ,52. fa this regard 
buffers ,78 are mounted to each channel .56 and engage againat the stops 1M iZT 
upperandtowerlimitsofinaastructuretraveL opsi/5,176at 

nnrvid., ^ "7 '° W infi « nKtore >«• «»° pairs of screw jacks 180 are 
provded on each atde of superatnrcture ,50, each mounted to extend down torn cross 
fintnememb=r,82. Each screwjack comprises a ram 184 which ia connected T 
fewer end to mfinsfiuctore support member ,86, wifl, member ,86 JZ££L 
andcnnneehngtochanneb^adjacenttoemismereof. hroU,erwords,ap!iroTrew 
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support opposmg ends ofeach channel and u, raise and lower .he same : 

188* mat ' Myea ^^^i^k lSOmconjunctionwitharod 

188 (Ftgure 16). A rod 188 extends Jbehveen gear drive mounts 19 0 Leach pairof^ 

^^^^IMofmes^ 
erichramextaidsdowmvardlyowoflhatlwusing. 

Refe^ now to Figures 16, 18 and 19, a drive motor 194 fcr driving ofthe 
^^■^e-Weenapairofn^^ 

mtZ^T n ; ^bera ,82. A motor support beam 

2™ *~ ris - W- X-mitte gearboxes 202 via c6uphngs 
204 .^<^n,ra»ge«l»xraintume«^to.raap«otiv.driv.rad 188via 
^206,207^,6). The coupungs 206, 207 are tacatod on ^L. of , 

screw jack and thence to the drive rod 188. 

extending ^' ** ^ **? "* eXte ° d "" «">«"<™«""> with each drive rod 

" ,lM, * ,,,,,,- "-^«- 

^eroda^^rJ^^^rT^^^ 

enablmg fte apparatus to be positioned vertically with respect ,o a ptoel^ «. 
^^^.to^adj^thaappl^^l*^^^ 

(lelthandapparatusjispositionedabovethepipefeedatoHon tta ° appara,us 
positioned above a respective calibration station 220 T„Ll ^ apparatus) 18 

^geously .hia means mere is effecuvely no down time w^^Lr 
h^nptpes of different siKs . 4, ^n, in me .ocation shown me nThT 
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donated. ^ 

above its own calibration station 220' and then the right hand apparatus 50 is now 
positioned above the pipe feed station 154. . 

It will also be seen that each calibration station has its own "pipe feed 
mechanism 222,for feeding in a pipe to be calibrated. In addition, each calibration stage 
typicaUy has a safety cage arrangement 224 positioned therearound. 

Whilstatwo apparatus snperstructure has been depicted the structurecan 
readily be widened to accommodate additional apparatus 50. 

Thus, whilst the invention has been described with reference to anumber of 
preferred embodiments, it should be appreciated that the invention can be embodied in 
many other forms. 
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A device for supporting an ultrasonic transducer used for ultrasonic defect testing 
of pipe* the device comprising: ... 6 

- a ^*icerlocatmgp^ 

locate the transducer in proximity ofthe pipe; and ■ 

- a guide surface associated with the transducer locating portion such that, when 
the device xs moved relative to thepipe, the guide surface can engage and 
traverse hindrances in the pipe to such relative device movement 

A device as claimed* claim 1 wherein the guide surface is located forwardly in 
the transducer locating portion when the device is moved relatively lengthwise 
along the pipe. . 5 

A device as claimed in claim 1 or claim 2 wherein in use the guide surface extends 
obhquely with respect to a longitudinal axis of the pipe 

(i) at an end ofthe transducer locating portion; or 

(ii] las part of a flange extending away from the' transducer locating portion 
A device as claimed in claim 4 wherein in (i) the guide surface is denned as a 
bevel undercut at an in-use forward end of the device 

A device as claimed in claim 4 wherein in (ii) the flange extends away from an in- 
use f 0rward end ofthe device and away from the pipe, and the guide surface is 
defined on a side of the flange feeing the pipe 

A device as claimed in any one ofthe preceding claims wherein the guide surface 
A device as claimed in any one of the preceding claims wherein a transducer 
element the transducer is mountingly located in use 

A device as claimed in claim 8 wherein the transducer locator element laterally 

su^dsmet^sducerandisfonnedfromamate^ 

of masonic waves therethrough, such that ultrasonic waves are not directed 

laterally through the device in use. 

t Zed r laimCd " ^ 8 W 9 Wh ^^^ducerlocatorelement 
is formed from a nng of polymeric material positionable in a body ofthe 
transducer locating portion. 

A device as claimed in any one ofthe preceding claims wherein the transducer 
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locating portion includes a curved in-use underside surface for close-facing 
positioning with the pipe in use, - • 

12. A device asxlaimed in claim 11 wherein 'the curved surface is deinied by a radius 
^tiscloselymatchedtoaradiusde^ 

13. A device as claimed in any oneof the PT^g cl^th^is B^ptedfor • 
^Binanapparatusfemovingthedevicere^ 

and/or towards/away from the pipe in use 

14. Ade™^ 

supporting devices are mountable in the apparatus 
' ^ A device for supporting an ultrasonic transducer, the device being substantially as 
herein descnbed with reference to the accompanying drawings 
An apparatus for rotationally positioning one or more ultrasonic transducer 
supporting devices in proximity of a pipe to enable ultrasonic defect testing 

itZL f C ° mPriSing mCanS f ° r r ° tating the ° r ea * *™<* around at 

™J1 f ?H ^ ^^^^^^^theoreachdevicein 
proximity of the pipe. 

Apparatus as claimed in claim 16 wherein the or each device is mounted to a 
the rotation of the or each device about the pipe 

Apparatus as claimed in claim 17 wherein one or morepairs of ultrasonic 
transducer supporting devices are mounted to the carriage, and wherein the 

ZT H ^T 1 5110,1 " 8 ^ ^ Paif 18 -ved relative to the 
Pipe, the distance between each device in the pair is substantially preserved 
An apparatus for positioning one or more ultrasonic transducer supporting device 
pan, in proximity of a pipe to enable ultrasonic defect testing thereof the 
apparatus comprising means for mamtaining an essentially constant Stance 
between each device in a given pair in use. 

Apparatus as claimed in claim 19 wherein the one or more device pairs are 
mounted To a carriage and the carriage includes the rotating means as claimed in 



0 claim 17. 
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Apparatus as claimed in claim 17, 18 or 20 wherein the carriage comprises a first 
mountingsection to which theor each device is pivotally mounted, an 

mounted, and a second mounting section to which the intermediate mounting 
section is hinged for pivoting therearound 8 

supporhng device pans are each pivotally mounted to the first mounting section in 
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axnanner thatmaintainsan essentially constant distance between each device in a 
given pain 

.. Appamtus as claimed in claHn21 or 22 wherein the rotation of the or each device 
around the pipe from a top dead centre position is effected by moving the second 
mounting section laterally with respect to me pipe to thereby cause the 
mtermediate mounting section to pivot with respect to the second mounting 
section, and cause either or both of: ' 

< ^fcstmountmgsecuontopivotdownwardlywithrespecttothe 
intennediate mounting section; 

- theor eachdevice to pivot downwardly with respect to the first mounting 
section; 5 

thus moving the devices) down and around the pipe whilst mamtaining device 
proximity to an external surface of the pipe. - 

Awn*. •. claimed in claim 23 wherein guide rolfcrs are provided at opposite 
endsof the fltst „ g ^ for ^ ^ fc 

relative movement between the pipe and the or eaeh device, with the or each 
dev.ce being located on the ft* mounting section between the guide rollers 
App^jus as claimed in claim 24 wherein, when the second mounting section is 
moved laterally »m respect to me pipe, me guide roUem engage the pipe 
cause the mtemtediate mourning section to pivot with respect to the second 
mounting section. 

Apparatus as claimed in elate 24 or 25 wherein each guide roller is a V roller 
havmg a V-shaped circumferential groove extending therearound between its ' 
ends, and into which groove the pipe is received in use 

^TZ aaittKi " ° tOMmS 24 * 26 eachrolleris formed ' 

p^rc~^ ,ttMitetero ^^^ e ~^- 

Apparalus as claimed in anyone of Cairns 2. to 27 wherein the or each device is 

bemud winch the dev.ee Ms during relative n.ovement between me device^ 
the pipe. 

Apparatus as claimed in any o« of claims 21 ,„ 28 wherein the ftst mounting 

section .s p.vo«ally mounted to the taemrediate mounting section via respective 

couphng arm pans behind which the firs, mounting section tiuils dutinglative 

movement between the device and the pipe 

Apparams as claimed in a„y one of ^ „ „ „ ^ 

section .s mounted to a framework mat supports means for laterally moving the 



- 23 - 

second mounting section with respect to the framework 

tomelatei^movmgmeanswmchismtummonnte^ . 

32. Apparatus as claimed in claim 30 or 31 wherein the lateral moving means 
5. mclud ^^*N;armfo^^^ 

m <™t°fmeframework,me^^^ 

33. Apparatus as claimed in claim 32 wherein the actuating arm is an externally 
threaded rod that is rotated by a drive motor located on the framework, the rod 
engaging the second mounting section to cause said lateral movement 

10 34. A PParatus as claW m^ 

rrnsmg ^ lowering ^ framework ^ ^ ^ ^ ^ 

each device in proximity of the pipe, the raisingAowering means being coupled to 
and actmg on a supporting infrastructure to which the framework is supportingly 
mounted the rising/Wring means in turn being mounted to an apparatus 
support frame with respect to which the infrastructure can be raised and lowered 
by the raising/lowering means. 

35. Apparatus as claimed in claim 34 wherein the infrastructure comprises a pair of 
opposing and transversely extending guide members in which guide rollers of the 
framework are supported to facilitate movement of the apparatus in the apparatus 

2 0 support frame. ™ 

36. Apparent* as claimed in data 35 wherein movement of the framework on guide 
muer, us cause* by a drive motor mounted on .he framework engaging a fZ red 
extendmg across the apparatus support frame. 

Apparatus as claimed in claim 35 or 36 wherein the mising/lowering means 
includes ^two pairs of opposing screw jacks, each pair being mounted to the 
support frame and engageable by a respective motor driven gear rod extending 
across the apparatus support frame, the rotation of which causes each screw jack 
pair tomise or lower a respective guide member and thereby cause movement of 
toe infrastructure up and down with respect to the apparatus support frame 
Apparatus as claimed in anyone of claims 17 to 37 wherein a plurality of devices 

lon^nT T rZT** Iengthwise » * e ca ^ * be in alignment with a 
longitudinal axis of the pipe in use. 

Apparatus as claimed in anyone of claims 16 to 38 that is adapted in use such that 
the pipe can be fed through the apparatus lengthwise so that the or each device 
can be brought into proximity with the leading end of the pipe, and maintained in 
proximity of the pipe, until a trailing end of the pipe moves past the or each 
device. 
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40. Apparatus as claimed in any oneof claims 16 to 39 wherein the or each ultrasonic 
• transducer supporting device is as defined in any one of claims 1 to 15. 

41. Apparatus for positioning one or more . ultrasonic transducer supporting devices in 
proximity of a pipe, the apparatus being substantially as herein described with 
reference to Figures 9 to 22 of the accompanying drawings. 

42. An arrangement for ultrasonic; defect testing of lengths of pipe comprising: 

- a support frame in which two ormore carriages catfbe supported andmoved, 
each carriage supporting one or more ultrasonic transducers for positioning in 
proximity of me pipe; and 

- means for positioning a length of pipe in proximity with one of the carriages 

43. An arrangement as claimed in claim 42 wherein the means for positioning the pipe 
length comprises a pipe support for feeding the pipe into and supporting the pipe 
whilst in the arrangement, and a carriage moving means operable between each 
carriage and the support frame for moving a given carriage into proximity of a 

15 pipe in the pipe support. 

44. An arrangement as claimed in claim 43 wherein the carriage moving means 
comprises the guide members, guide rollers, framework, drive motor and fixed rod 
extending across the support frame as defined in claim 36. 

45. An arrangement as claimed in claim 43 or 44 wherein the two or more carriages 
20 arearranged in parallel to each otherin the support frame such that the carriage 

moving means can move the two or more carriages simultaneously to change pipe 
proximity from one carriage to another. 

46. An arrangement as claimed in any one of claims 42 to 45 wherein each carriage is 
. as defined in any one of claims 17 to 33. 

2 5 47. An arrangement as claimed inany one ofclaims 38 to 42 wherein the framework 
incorporates or comprises apparatus as defined in any one ofclaims 16 to 37. 

48. An arrangement as claimed in any one ofclaims 42 to 47 wherein the one or more 
ultrasonic transducers are located in a supporting device as defined in any one of 
claims 1 to 15, with each carriage supporting one or more such devices. 

49. An arrangement for ultrasonic defect testing of lengths of pipe, the arrangement 
being substantially as herein described with reference to Figures 16 to 22 of the 
accompanying drawings. 
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